Lactobacillus species play a major role in gastrointestinal (GI) tract function, intestinal microbiota balance, and the immune system activity by exerting a strong activity against many intestinal pathogens. The aim of this study was to isolate Lactobacillus species from fecal samples, investigate their antimicrobial properties, and characterize their bacteriocin encoding genes. 48 fecal samples were grown in MRS broth and then MRS agar.
hydrogen peroxide, organic acids, inhibitory enzymes and bacteriocins (2) .
In recent years, bacteriocins have attracted significant attention because of their potential use as safe additives for food preservation (3) and other applications such as treatment of pathogen diseases, cancer therapy and human health enhancement (4) .
Bacteriocins are a heterogeneous group of ribosomally-synthesized pore-forming antibacterial peptides. These antibacterial peptides can be produced by many labs such as Leuconostocetc, Streptococcus, Lactococcus, Pediococcus, and Lactobacilli usually produce the highest volume of bacteriocins during the maximum cell growth, but some environmental factors such as pH, temperature, incubation period and media composition can influence on the volume of bacteriocin production (9) .
In this study, Lactobacillus species were isolated from fecal samples and their antimicrobial activities against pathogen microorganisms were determined. Moreover the genes encoding bacteriocins were investigated while the antibacterial activity was partially characterized. 
Materials and methods

Bacterial strains and growth conditions
Screening for antibacterial activity Agar spot test
The antibacterial activity of the isolates was determined by agar spot test according to Hernández et al. (11) . Briefly, the strains were cultured in 5 ml of MRS broth at 37 ° C for 18 h and then, 3 μl aliquots of the culture were spotted onto agar plates containing 10 ml of MRS medium. 
Well-diffusion method
The antibacterial activity of the isolates was determined by well-diffusion test according to Toba et al. (12) . Briefly, the strains were cultured in 5 ml of MRS broth at 37 °C for 18 h and then, the cells were removed by centrifugation at 5000 rpm for 10 Partial characterization of the antibacterial activity
To study the effect of pH (native and ranging from 4 to 10) on antibacterial properties, the cellfree supernatant of lactobacilli culture was divided into two parts: one with native pH (pH= 4.7
resulting from bacterial growth on broth medium) and another with altered pH (pH= 4 to 10). After these treatments, the residual antibacterial activity was determined by the agar spot test and all experiments were carried out in duplicate (1).
To study the effect of incubation time on bacteriocin production, the equal fresh culture of Lactobacillus strains were incubated at 37 C for 17, 24, 48 and 72 h. At the end of each incubation time, the residual antibacterial activity was determined by the agar spot test and all experiments were carried out in duplicate (11) .
Results
Identification of fecal isolates
434 LAB strains were isolated from volunteers with healthy fecal samples. Among these isolates, 72 (16.5%) were identified as Lactobacillus species based on 16S rRNA gene amplification.
Screening for antibacterial activity
All 72 Lactobacillus species were assayed for potential bacteriocin production and their antimicrobial activity by using the agar spot test and well-diffusion method. The inhibitory activity of lactobacilli strains against indicator bacteria is reported in Table 2 . 
Detection of the bacteriocin genes
All Lactobacillus species were tested for the presence of bacteriocin genes (Gassericin A, Plantaricin S and Laf operon). The frequency of these genes were 5 (6.9%), 3 (4.1%) and 5 (6.9%)
for Gassericin A, Plantaricin S (structural gene) and Laf operon, respectively ( Figure 1 ). We did not identify strains having at least two of the three tested genes.
Partial characterization of the antibacterial activities pH alteration between 4 to 7 had no effect on antibacterial activities which arose due to the presence of bacteriocin components, but in the alkaline range (8 to 10), these activities were reduced. Regarding the effect of incubation time, the results showed that after 48 h incubation, the strains showed higher antibacterial activity in
comparison with other incubation times tested.
Discussion
In the present study, 72 (16.5%) Lactobacillus These results are similar to other studies (6, 13).
We found that approximately 40% of all temperature on bacteriocin production and activity (17, 18) .
The study of the bacteriocin gene clusters, types, subtypes and the probiotic effect of these strains on laboratory animals will help to a better characterization of lactobacilli isolates.
